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Description 

Method and apparatus for the 
conversion of rigid coaxial transmission 
line for broadband use. 

Cross Reference to Related Applications 

[0001] Provisional patent application made July 20, 2002 
Background of Invention 

[0002] This invention relates to rigid coaxial transmission line 

and, in particular, to a method and apparatus which, when 
installed in a transmission line run, will prevent the con- 
structive addition of reflections and result in low voltage 
standing wave (VSWR) characteristics over a substantial 
band of frequencies. 

[0003] For high power applications it is conventional to couple 
power from the amplifier to the antenna through rigid 
coaxial transmission line. It is conventional to construct 
this rigid transmission line by connecting together multi- 
ple sections of line. The length of these sections is gener- 



ally dictated by manufacturing requirements and limita- 
tions imposed by the environment into which they will be 
installed. Typically the sections are all of the same length. 
The electrical performance of such transmission line is 
degraded at frequencies where the length of each section 
is a multiple of one half of an electrical wavelength 
(critical frequency). At these critical frequencies, the re- 
flections caused by the joints at which the line sections 
are fastened together, add constructively. This causes 
high VSWR that is undesirable and in many cases intolera- 
ble for high power applications. The nominal length of the 
sections is therefore carefully chosen so that the operat- 
ing frequencies of the amplifier and the frequencies of 
degraded performance do not coincide. In some instances 
however, the amplifier operating frequencies may be re- 
quired to change after the transmission line has been 
manufactured. In such cases the prior art technique may 
not be effective and high VSWR may exist on the trans- 
mission line. Conventionally in cases such as this, the en- 
tire transmission line is replaced. 
[0004] An object of the present invention is to provide a method 
by which the accumulation of reflections, in conventional 
rigid coaxial transmission lines operating at a critical fre- 



quency, is eliminated. This is accomplished by inserting 
into the existing transmission line, at defined intervals, 
short sections of similar transmission line of various cal- 
culated lengths. Other objects and features will be in part 

apparent and in part pointed out hereinafter. 
Summary of Invention 

[0005] An object of the present invention is to provide a method 
by which the accumulation of reflections, in conventional 
rigid coaxial transmission lines operating at a critical fre- 
quency, is eliminated. This is accomplished by inserting 
into the existing transmission line, at defined intervals, 
short sections of similar transmission line of various cal- 
culated lengths. The elimination of the accumulation of 
the reflections and the subsequent high VSWR allows the 
use of the rigid coaxial transmission line in broadband 
applications. Other objects and features will be in part ap- 
parent and in part pointed out hereinafter. 
Detailed Description 

[0006] The present invention comprises N-l lengths of coaxial 

transmission line where 
[0007] N = j/(K-l) 

[0008] j j S the number of same length sections in the transmis- 



sion line installation that is being modified. K is the com- 
pensation group size. K is an integer that may vary from 
one to five. K=3 is optimum. 
[0009] Finally the length L of each section is given by 

[0010] L= |_ambda*(A + .5*B + M/(2*(N-1)) - .25) 

[° 011 ] Lambda is the electrical wavelength corresponding to the 
frequency at which the amplifier will operate. 

[0012] a is an integer chosen to make the length practical for 
manufacturing. 

[0013] b j S an integer chosen to make the length practical for 

manufacturing. 
[00 14 ] A=l and B=0 is optimum. 

[0015] m is a range variable that varies from 0 to N-2. 

[0016] These compensating sections are then inserted into the 
existing transmission line run at intervals of K same 
length sections. The compensating line sections much be 
inserted sequentially starting with the shortest and ending 
with the longest or starting with the longest and ending 
with the shortest. The resulting transmission line com- 
prises N groups of K same length sections joined together 
by N-l variable length sections. 



